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LUBRICATING DEVICE OF TRANSFER FOR VEHICLE 

Embodiments of the Invention 
[0008] 

Hereinafter, the embodiment of the present invention will be described with 
reference to the accompanying drawings. FIQ 1 to FIG 4 illustrate a lubricating 
device of a transfer for a vehicle according to one embodiment of the present invention. 
FIG 1 is a cross sectional plan view, FIG 2 and FIG 3 are side views of a left case and a 
right case that constitute a transfer case, and FIG 4 is a partially cross sectional plan 
view showing the schematic configuration of the lubricating device. 
[0009] 

With reference to the drawings, engine 1 is transversely mounted in a front 
portion of a vehicle body, a clutch mechanism 2 and a transmission 3 are sequentially 
connected to the left end of the engine 1. A front differential mechanism 4 is 
connected to the right side of the transmission 3. A transfer 5 including the lubricating 
device according to the present embodiment is connected to the right end of the 
differential mechanism 4, and the transfer 5 is located at the rear of the engine 1. 
Further, connected to the rear end of the transfer 5 is a transmission mechanism 6 that 
transmits power to rear wheels. 
[0010] 

The front differential mechanism 4 includes a differential gear box 7a in a 
casing 7 fixed to the transmission 3, and the differential gear box 7a is rotatable via a 
bearing 7b. Small bevel gears 9, 9 are rotatably attached to the both ends of a 
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differential shaft 8, which is provided in the differential gear box 7a to pass 
therethrough. The small bevel gears 9, 9 are meshed with large bevel gears 10a, 10b. 
Left and right driving shafts 11a, lib are inserted into the large bevel gears 10a, 10b to 
be fixed thereto. The left and right driving shafts 11a, lib extend in the vehicle width 
direction, and front wheels are attached" to' the ends of the left and right driving shafts 
11a, lib. 
[0011] 

The transmission mechanism 6 includes a pinion shaft 13 arranged in a 
transmission casel2 in the longitudinal direction of the vehicle. The front end of the 
pinion shaft 13 is provided with a bevel gear 13a, and the rear end of the pinion shaft 13 
is connected to a rear differential mechanism (not shown). Further, a clutch 
mechanism 14 is provided at a middle portion of the pinion shaft 13 from which front 
and rear portions thereof are separated. If the clutch mechanism 14 is OFF, it drives 
the front wheels only, and if the clutch mechanism 14 is ON, it drives both the front and 
rear wheels. 
[0012] 

The transfer 5 includes a transfer case 17 of a two-divided type that includes a 
left case 15 and a right case 16. In the transfer case 17, a transfer input shaft 18, an 
intermediate shaft 19, and an output 20 are arranged such that they are in parallel with 
each other, and the heights of the shafts are gradually reduced in this order, that is, the 
input shaft side is higher than the output shaft side, when viewed from the side. 
[0013] 

The input shaft 18 is cylindrical in shape, and surrounds the right driving shaft 
lib. An input gear 18a is integrally formed with a substantially center portion of the 
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input shaft 18. A right end portion of the differential gear box 7a is inserted into a left 
end portion 18b of the input shaft 18, and they are spline-engaged with each other. 
[0014] 

The intermediate shaft 19 is integrally formed with an intermediate gear 19a that 
meshes with the input gear 18a, on the right side of the intermediate shaft 19. Left and 
right end portions 19b, 19c of the intermediate shaft 19 are rotatably supported by left 
and right intermediate bearings 25, 25 arranged in bearing concave portions 15b, 16b, 
that are provided in the vicinity of the center of the left and right cases 15, 16. 
[0015] 

The output shaft 20 is integrally formed with an output gear 20a meshing with 
the intermediate shaft 19a, on the right side of the output shaft 20. Further, a bevel 
gear 26 is fitted to the inside of the output gear 20a by means of spline engagement. 
Left and right end portions 20b, 20c of the output shaft 20 are rotatably supported by 
left and right bearings 27a, 27b arranged in a left bearing hole 15c and a right bearing 
concave portion 16c that are formed in the rear end portions of the left and right cases 
15, 16. Further, a bearing cover 29 is attached to the left bearing 27a. 
[0016] 

A gear grain composed of the output gear 18a, the intermediate gear 19a, and the 
output gear 20a is displaced to the side of the right case 16 of the transfer case 17, A 
gap defined by the intermediate gear 19a positioned at the front of the output gear 20a, 
the input gear 18a, and the right case 16 is set to the smallest gap that can avoid 
interference (see FIG 3). On the other hand, a space is provided at the front portion of 
the bevel gear 26 (see FIG 2). Further, a collar 28 for positioning is interposed 
between the bevel gear 26 and the left bearing 27a, whereby the left bearing 27a is 
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located to be overlapped with the bevel gear 13a when viewed from the pinion shaft 13. 
[0017] 

The left end portion 18b and a right end portion 18c of the input shaft 18 are 
rotatably supported by left and right input bearings 21, 22 arranged in bearing holes 15a, 
16a in the left and right cases 15, 16. The left and right input bearings 21, 22 are of a 
one-sided sealing type, which include many balls 21b, 22b between an inner ring and an 
outer ring and provide seal rings 21a,i22a to only inside of the balls between the inner 
ring and the outer ring. Further, left and right oil seals 23, 24 for separating the 
lubricating oil to the front differential mechanism 4 and the transfer 5 are provided 
between the left and right cases 15, 16 and the outside portion of the bearings 18a, 18b 
of the left and right end portions 18b, 18c. With this arrangement, an annular-shaped 
oil groove is formed by the right oil seal 24 and the right input bearing 22, and by the 
right oil seal 24 and the right input shaft bearing 22. 
[0018] 

The left input bearing 21, and the left oil seal 23 are located at the front of the 
bevel gear 26. An oil receiving shelf 15d is formed at a portion of the left case 15, in 
the vicinity of the left input bearing 21 and facing the bevel gear 26. The oil receiving 
shelf 15d introduces the lubricating oil splashed by the bevel gear 26 to the oil groove 
formed by the left input bearing 21 and the left oil seal 23. 
[0019] 

An oil guide groove 16d is concavely formed at a portion of the right case 16 
that faces the oil receiving shelf 15d. The oil guide groove 16d introduces the oil, 
which has been introduced from the oil receiving shelf 15d to the vicinity of a meshing 
surface of the. input gear 18a and the intermediate gear 19a, to the oil groove formed by 
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the right input bearing 22 and the right oil seal 24. 
[0020] 

Next, operation and effects of the embodiment will be described. In the 
transfer 5 of the embodiment, a part of the power from the engine is input to the transfer 
input shaft 18^ia the transmission 3,~Mdnthe "differential gear box 7a of the front 
differential mechanism 4. The power is further transmitted to the output shaft 20 via 
the gear train composed of the input gear 18a, the intermediate gear 19a, and the output 
gear 20a, while being reduced to a rotational speed corresponding to the gear ratio of the 
gears. Further, the power is output from the bevel gear 26 of the output shaft 20 to the 
pinion shaft 13 via the bevel gear 13a. The rear wheels are driven by the output power, 
at a predetermined rotational speed. 
[0021] 

According to the device of the present embodiment, since the oil seals 23, 24 
seal between the input shaft 18 and the transfer case 17, the lubricating oil is separated 
into the transmission 3 side and the transfer 5 side. The oil level of the lubricating oil 
of the transfer 5 is set to such a level that only a lower portion of the bevel gear 26 of 
the output shaft 20 is soaked in the lubricating oil. Accordingly, the rotating body is 
soaked in a small amount of oil. Thus, it is possible to reduce agitation resistance of 
the lubricating oil for the transfer. 
[0022] 

The lubricating oil for the transfer is splashed accompanied by the rotation of the 
bevel gear 26. The splashed oil is transferred to the front portion through the inner 
side of the intermediate gear 19a as shown by the arrow a in the drawing. Most of the 
oil is received by the oil receiving shelf 15d, and a part of the received oil is introduced 
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to the left oil groove formed by the left oil seal 23 and the left bearing 21. Thus, the 
left oil seal 23 and the left bearing 21 are surely lubricated. A part of the lubricating 
oil received by the oil receiving shelf 15d is introduced to the oil groove formed by the 
right bearing 22 and the right oil seal 24, through the oil guide groove 16d, while 
iubricating the meshing surface of the~input gear 18a and the intermediate gear 19a. 
Thus, the meshing surface of the input gear 18a and the intermediate gear 19a, and the 
right bearing 22 and the right oil seal 24 are surely lubricated, 
[0023] 

According to the lubricating device of the embodiment, as described above, the 
oil grooves are formed by the oil seals 23, 24 and the bearings 21, 22, and the oil 
receiving shelf 15d and the oil guide groove 16d are formed to introduce the lubricating 
oil to the oil grooves. Therefore, the input bearings 21, 22 and the oil seals 23, 24 that 
are located at a high place can be surely lubricated. 
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(57) Abstract 

PURPOSE: To provide a device capable of certainty 
lubncatir^ the engaging face of an Input gear by 
employing a system to separate lubricant oil for a 
iTBn&fer and lubricant for a transmission and arranging 
an input shaft at a h^h position. 

CONSTITUTION: In a transfer 5 for a vehtde in which an 
input shaft 16 and output shaft 20 arranged in parallel 
with each other In such a way that Ihe Input shaft 18 is 
located at hi^ier position than the output shaft 20, and 
a gear train contain'mg a input gear 18a arKi output gear 
20a are arranged so as to ^mound one side in a case 
17p and the bevel gear 26 meshing the bevel gear 13a of 
a pinion shaft 13 is arranged in an inner side part more 
than the gear train of the output shaft 20, a 
lutxicating device for lubricating at least the lower 
part of the gear 18a Is constituted. In this case at a 
part near the gear 16a and opposing to a gear 26, an dl 
racelving shell 15d wtuch leads Ihe lubricating ofl 
splashed by the gear 26 to the lower part of the gear 16a. 
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